Summary. A method for the purification of epithelial cells from the three anatomical regions of the rat epididymis (corpus, caput and cauda) is described. An enzymic digestion followed by sedimentation of crude cell suspension on discontinuous Percoll gradient yielded quite pure active epithelial cell population as judged by morphological and functional studies. Electron microscopy analysis showed that cells from bands corresponding to densities 1\m=.\055 and 1 \ m=. \ 06g/ml of the gradient preserved a morphology compatible with their epithelial origin and their absorptive and secretory functions. Moreover, they stained positively with anticytokeratin antibody (95\p=n-\97%) and were negative for antidesmin antibody. They selectively bound l-carnitine through a ti me\x=req-\ dependent and saturable system and differences in the rate of binding were apparent according to the three anatomical regions of the epididymis.
Introduction
The fluid of the epididymal duct of mammals provides an appropriate environment for posttesticular maturation of spermatozoa. An abundance of data indicates that products concentrated from blood into the lumen and proteins secreted by the epididymal epithelium together with testicu¬ lar factors contribute to the progressive motility and fertilizing capacity of spermatozoa (Moore, 1981 ;  Orgebin Crist et ai, 1981 ; Cuaniscu et ai, 1984; Moore et ai, 1986) . These acquisitions progress as the male gamete crosses the diverse anatomical regions of the epididymis, the caput, corpus and cauda. The epididymis plays a crucial role in male fertility and defects in its function are responsible for several cases of human infertility (Menchini-Fabris et ai, 1984; Blaquier et ai, 1987) . Therefore it appears to be a preferential target for antifertility programmes.
Cell purification followed by in-vitro culture is an invaluable method for analysing complex mechanisms specific for a precise cell type. Dissociation ofthe epididymis results in a crude suspension of spermatozoa, epithelial and smooth muscle cells, fibroblasts and leucocytes (Hamilton, 1975) . Principal cells, the predominant cell type in the epithelium, are polarized and possess an apical network of microvilli. They are thought to be responsible for most of the absorption and secretion activities which are under the control of androgens. Many approaches have established protocols which yield only enriched cell suspensions after selective enzymic digestion (Kierszenbaum et ai, 1981 ; Olson et al., 1982; Byers et ai, 1985a, b) . The best results were obtained with an elutriation procedure which requires expensive materials and tedious protocol (Klinefelter et ai, 1982; Wagley et ai, 1984) .
In this communication we describe a simple and efficient method for purification of epididymal epithelial cells. The procedure involves the separation of epididymal cells by enzymic digestion followed by sedimentation of crude cell suspension on a discontinuous Percoli gradient. The (Fig. 2a) and myoblasts respectively (not shown). After 5 days in culture the majority of the cells originating from Bands 6 and 7 displayed specific staining with anticytokeratin 8 antibody and were therefore classified as epithelial cells (Fig. 2b) .
Staining of each cell fraction at Day 5 after plating is shown in Fig. 3 binding (data not shown). This non-specific uptake was deduced from the total to obtain the specific uptake.
Figure 4(a) shows that, after 60 min, cells from the cauda epididymidis were able to take up 48-51 + 3-8 pmol carnitine/mg protein while cells from the caput epididymidis bound only (Kierszenbaum et ai, 1981; Olson et ai, 1982; Klinefelter et ai, 1982; Wagley et ai, 1984; Byers et ai, 1985a, b) . Purity of cultures was assessed essentially by immunostaining of cytoskeletal components and electron microscopic analysis. In most cases enzymic digestion and elutriation led to enriched cell suspensions containing 70-85% epithelial cells and it was difficult to prevent the secondary proliferation of contaminating cells after plating. In the present study a purification on a discontinuous Percoli gradient was devised. The crude cell suspension was resolved into 9 sharp bands that are easy to collect.
Ultramicroscopical studies of isolated cells revealed that epithelial cells which sedimented in bands corresponding to densities 1 -055 and 1 06 g/ml displayed morphology suggestive of con¬ tinued secretory and absorptive functions. They did not reveal any damage caused by enzyme treatment or the purification procedure, proving the innocuousness of Percoli. Cells were still associated by desmosomes and gap junctions but appeared free of fibroblasts, smooth muscle and Halo cells at their basal pole. They exhibited developed microvilli at the apical border, extensive rough endoplasmic reticulum, numerous Golgi vesicles, multivesicular bodies and vacuoles. The morphological preservation was correlated with cell viability as determined by further plating and (Franke et ai, 1978) . These criteria permit distinc¬ tion between the two major cell types in the epididymis. Cells from Bands 6 and 7 formed a homogeneous monolayer and appeared polyhedral in shape and free of muscle cells as judged by weak antidesmin staining; 95-97% of cells exhibited deposition of filamentous keratin and in most preparations non-epithelial cell contamination was insignificant.
Several biochemical probes have been used to allow the identification of epithelial cells and to ascertain the maintenance of specific functions such as testosterone metabolism (Klinefelter et ai, 1982) , lectin binding and glucuronidase activity (Franke et ai, 1978; Olson et ai, 1982) , androgenbinding protein captation (Skudlarek & Orgebin-Crist, 1986) , protein synthesis and release (Kierszenbaum et ai, 1981; Klinefelter et ai, 1982; White et ai, 1982; Skudlarek & Orgebin-Crist, 1986 ) and development of a permeability barrier (Olson et ai, 1983 ). However, these functions are not expressed uniformly and some are confined to very defined anatomical segments. In contrast, the accumulation of carnitine from blood to intraluminal fluid, which has been shown to be expressed at high rates by the three anatomical regions of the rat epididymis, appears to be a good discriminating probe: carnitine concentration in the cauda may be up to 1600 times greater than in blood (Hinton et ai, 1979) Yeung et ai, 1980; Hinton, 1985) . These discrepancies probably result from the inability to restore in vitro the luminal environment specific for each epididymal region, since a number of factors influence the transport of carnitine (Yeung et ai, 1980) . Furthermore, carnitine has access to all surfaces of isolated cells in vitro whereas it only reaches their basal pole in vivo. Our results from analysis of cell suspensions are the result of three phenomena: the uptake of carnitine at the basal pole of cells, its efflux from the cell apex, and the reabsorption of intraluminar carnitine by the apical pole (Hinton & Hernandez, 1985) .
Binding of carnitine was prevented by incubation of the cells with excess unbound carnitine, indicating that this uptake was by a specific receptor mediator process. In contrast, carnitine binding by the undifferentiated cell line clone ID has been determined to be a non-specific event. Therefore the uptake of carnitine appears as a good probe of epithelial cell functional state and should allow the identification of epithelial cells from any region of epididymis.
The procedure described here allows the purification of epithelial cells and elimination of any contaminating cell types present in the epididymis. We are currently using this system to establish purified cells in culture which continue to express the functions they display in vivo. This technique should be useful for the comprehension of regulation mechanisms of sperm maturation and may provide insights into epithelial contribution to sperm-oocyte recognition and fertilization.
